Narrative for proposal:  Test protocols and validation of estimates derived with traditional and new methods for steelhead adults, smolts, and parr using and instream PIT-tag interrogation system.

A. Abstract and statement of innovation 
This project provides a unique opportunity to research the efficacy of an instream PTIS for counting adult steelhead returns to a watershed and provide data validating concurrent estimates of smolt and parr steelhead at a screw trap.  If proven feasible, the PTIS will provide a method to continue counting adult steelhead in Trout Creek, where much restoration effort has been expended over the past ten years, following the removal of Hemlock Dam and ladder.  Since 1992, adult Lower Columbia River (LCR) steelhead have been counted at a trap in the fish ladder at Hemlock Dam on Trout Creek, a tributary to the  Wind River, WA.  Hemlock Dam is scheduled for removal in summer 2008.  This proposal provides an evaluation of an alternate method to estimate adult steelhead return to Trout Creek using an instream PIT-tag interrogation system (PTIS).  The adult return estimates from the PTIS will be compared with concurrent adult steelhead counts at the Hemlock Dam trap to determine PTIS adult detection efficiency.  Data from the PTIS will be corroborated with adult counts at the Shipherd Falls trap on the mainstem Wind River and with mark-resight estimates of adult steelhead for the Wind River subbasin.  Additionally, a rotary screw trap for smolt and parr steelhead will be operated in Trout Creek near the location of the PTIS.  Smolt and parr estimates from both gear types will be compared.  Continued adult counts will serve to demonstrate whether removal of Hemlock Dam was beneficial to LCR steelhead in Trout Creek.  During periods that the smolt trap is not operational due to unsampleable conditions, the PTIS will continue to gather data on smolt and parr steelhead passage.  This project will provide data to the growing body of work on instream PTIS uses and limitations.  Data on effectiveness of a PTIS will benefit many ongoing projects in the Columbia River Basin (CRB) and will contribute to standardized monitoring protocols such as those being compiled by the Pacific Northwest Aquatic Monitoring Partnership (PNAMP).  This work will be accomplished by collaborating with an existing adult and smolt trap effort by Washington Department of Fish and Wildlife (WDFW) and using an instream PTIS to be installed by U.S. Geological Survey (USGS) by August 2007.  Adult steelhead will be PIT tagged by WDFW at Shipherd Falls and Hemlock Dam throughout the study period.  Smolt and parr steelhead will be PIT tagged by WDFW and USGS at a smolt trap during April-May in 2008 and 2009 and in stream sections during May-October 2008.
B. Technical and/or scientific background

The Wind River is classified by the Washington Salmon Recovery Funding Board (SRFB) and the Lower Columbia River Salmon Recovery Plan as an intensively monitored watershed (Ruckelshaus and Koenings 2005, LCFRB 2004b).  This proposal provides a monitoring plan for adult steelhead in the Trout Creek watershed to meet the recovery plan goals of intensive monitoring and evaluate restoration actions following the loss of the adult trap at Hemlock Dam.    This proposal provides clear benefits to the Fish and Wildlife program through research and validation of estimates of adult, smolt, and parr steelhead from concurrent trapping efforts and the PTIS.  If research validates use of the PTIS estimates, it will likely become the primary monitoring tool for adult LCR steelhead returns to Trout Creek following removal of Hemlock Dam.  The proposal also provides potential benefit to population estimates of smolt and parr from the PTIS during times when a smolt trap is not operating.
Wind River adult steelhead have been monitored since 1984 (Lucas and Nawa 1986).  In 1988, WDFW switched from index redd counts to an August snorkel survey to better identify separate estimates of hatchery and wild steelhead, and because of difficulties reaching spawning areas when snow depth blocked access.  In 1999, complete estimates of summer steelhead were developed using a mark-recapture design (Rawding and Cochran 2001b).  Adults are anesthetized, Floy-tagged, and released at Shipherd Falls (rkm 3; Figure 1).  Tagged adults are counted after mixing with snorkeling, a method termed mark-resight (White 1996), and recaptured (Seber 1982) in a  trap at Hemlock Dam in Trout Creek approximate 16 km upstream.  A simple or pooled Petersen estimate is used for adult surveys (Schwarz and Taylor 1998).  The trap at Hemlock Dam provides absolute numbers of steelhead to the Trout Creek watershed providing excellent spawner recruitment relationships when paired with smolt trap estimates.  The precision goal for adult population monitoring, as measured as the coefficient of variation, is less than 10% (Rawding and Cochran 2005)    The PTIS validation is needed to continue gathering data on steelhead spawners to the Trout Creek watershed after the removal of Hemlock Dam and Trap.

The PTIS will be installed in Trout Creek at about rkm 3.0 (Figure 1) with funding from the BPA project “Wind River Watershed Restoration” (contract 199801900).  Funding from this proposal will allow USGS to research the efficacy of the PTIS and validate estimates generated by it and more traditional methods.  Though some studies of PTIS efficiencies have been done (Greenberg and Giller 2000; Zydlewski et al. 2001; Riley et al. 2003; Zydlewski 2006), most have focused on downstream movement only.   There is a need for further data to evaluate instream PTIS technologies to recommend uses and weaknesses for monitoring.  Personnel from USGS have been involved with PTIS technology since 2001 (Jezorek and Connolly 2003; Connolly et al. 2005) and have used it under BPA projects in Rattlesnake Creek (Project number 200102500) and the Wind River (Project number 199801900), and in projects funded through other sources in the Methow River subbasin, the Jarbidge River, NV, and the Cedar River, WA.  Methods for evaluating detection efficiencies and variances have been developed by USGS following similar protocols outlined in (Skalski et al. 2002) on mark-recapture survival probabilities.  These protocols utilize the USER program (Lady et al. 2003) and the Delta method (Seber 1982, pages 7-9; Appendix 2) for calculation of standard error and variance.  Work on instream PTIS evaluation by Connolly et al. (in press) has shown efficiency estimates for upstream moving trout from 96%  to 99%  with a full PTIS (three two-antenna arrays arranged longitudinally in the stream channel).  This work demonstrated great promise for the PTIS as a tool to estimate adult returns to Trout Creek.      
Smolt population estimates were initiated in 1995 (Rawding 1997a) and have continued through the present (Rawding and Cochran 2005).  A rotary trap has been operated annually at rkm 3.0 of Trout Creek, just upstream of Hemlock Lake (Figure 1).  During the proposed work, the traps will be installed prior to commencement of yearling smolt migration (April 1) and fished through May.  Captured smolts will be anesthetized, bio-sampled, and examined for tags or marks (Rawding and Cochran 2001a).  Maiden smolts will be PIT-tagged and released at rkm 5.0 to determine efficiencies.  

Smolt and parr yield will be estimated using the trap efficiency methods (MacDonald and Smith 1980, Dempson and Stansbury 1991, Thedinga et al. 1994).  Since trap efficiencies may change in relation to stream flow (Cheng and Gillianant 2004), the estimates will be examined and stratified by week if necessary.  The population estimates obtained using this type of experimental design are often referred to as a stratified Petersen or Darroch estimate (Darroch 1961, Arnason et al. 1996, Bannahaka et al 1997, Plante et al. 1998).

Chi-squared tests for complete mixing and equal proportions will be used to pool data into homogeneous periods for population estimates (Schwarz and Taylor 1998).  Final estimates were developed using Darroch Analysis with Rank Reduction (DARR) developed by Bjorkstedt (2000) and later modified (Bjorkstedt 2005).  The precision goal for smolt monitoring is for a CV of less the 10%.  Concurrent operation of a smolt trap with the PTIS will allow validation of efficiency estimates for smolt and parr steelhead migrants from the PTIS with established smolt trapping protocols.    
C. Rationale and significance to the Council’s Fish and Wildlife Program
Lower Columbia River salmon and steelhead populations are listed for protection under the Endangered Species Act (ESA) (FR Notices).  The Lower Columbia Fish Recovery Board (LCFRB) was established to develop and implement a recovery plan for listed populations.  In December 2004, the State of Washington submitted the LCFRB plan to NOAA-Fisheries for the recovery of salmon and steelhead populations in this domain (LCRFB 2004a). The goal of the Lower Columbia Salmon Recovery and Subbasin Plan is to “recover Washington Lower Columbia salmon, steelhead, and bull trout to healthy, harvestable levels that will sustain productive sport, commercial, and tribal fisheries through the restoration and protection of ecosystems which they depend and implementation of supportive hatchery and harvest practices; and sustain and enhance the health of other native fish and wildlife species in the lower Columbia through protection of the ecosystems upon with they depend, control of non-native species, and the restoration of balanced predator/prey relationships” (LCRFB 2004a).

Research into the efficacy of the PTIS in Trout Creek pertains to some of the needs outlined in the Lower Columbia Salmon and Subbasin Plan.  Chapter seven of this subbasin and regional plan outlines research, monitoring, and evaluation needs, which were adapted from ISAB (2003), SRFB (2002), NOAA (2003), UCRIT (2004), and PNAMP (2004).  The LCRFB plan addressed biological status, habitat status, action effectiveness, and implementation/compliance monitoring.  Biological effectiveness monitoring “describes the progress toward ESU recovery objectives and also establishes a baseline for evaluating causal relationships between limiting factors and a population response.” (LCFRB 2004a, page 7.5).  Monitoring was further defined as routine or in-depth monitoring.  The definition in the LCFRB plan for routine monitoring was taken from the ISAB (2003) “as repeated measures of selected series of units over a period of time to quantify and distinguish changes from background noise”.  In-depth monitoring was defined as a routine monitoring over broader units with greater frequency and duration including both adult and juvenile population estimates. 
Funds from BPA are provided to PNAMP to standardize methods for routine monitoring of fish populations and evaluation of restoration success.  A thorough examination of the efficacy of an instream PTIS will add information on recommendations and protocols PNAMP can provide to the fisheries community in the CRB and elsewhere.  
The Wind River is classified by the Washington Salmon Recovery Funding Board (SRFB) and the Lower Columbia River Salmon Recovery Plan as in intensively monitored watershed (Ruckelshaus and Koenings 2005; LCFRB 2004a, 2004b). This project is needed to fulfill critical information needs identified in the Wind River subbasin plan and the Lower Columbia salmon recovery plan (LCRFB 2004).  Intensive population monitoring in the Wind River allows for estimates of smolt to adult survival for wild summer steelhead in the Gorge strata, which the Willamette/Lower Columbia River Technical Recovery Team recommended in its delisting criteria to assess population growth relative to ocean conditions (McElhany et al. 2003).   Intensive monitoring in the Wind River subbasin and Trout Creek watershed will also allow continued development of spawner-recruit relationships and evaluation of habitat restoration effects on egg-to-smolt survival. 
This watershed was chosen for intensive monitoring of fish populations for four unique reasons.  First, it has the largest summer steelhead population in the Columbia River Gorge Ecoregion along with spring Chinook, fall Chinook, winter steelhead, coho salmon and possibly chum salmon.  The steelhead population is classified as a core or primary population that is important for salmon recovery.  Second, the primary strategy for steelhead recovery was to concentrate on habitat restoration for a wild population.  This is in contrast to many Washington and Columbia River populations where hatchery supplementation plays a key role in recovery.  Having populations without hatchery influence allows restoration actions to be monitored directly and not complicated by the influence of hatchery populations.  Also, the Federal and State agencies, along with other groups, have funded over $1M in restoration since 1996 and the removal of Hemlock Dam on Trout Creek will add over $2.75M to this total.  Third, adult enumeration facilities and juvenile traps allow for accurate and precise mark-recapture adult and juvenile population and variance estimates (Rawding and Cochran 2005).    A biological objective listed in the USFS’s proposal for the removal of Hemlock Dam was to increase adult steelhead to Trout Creek by over 50% of the past 10 years.  To verify success or failure of this objective will require evaluation of the PTIS to insure quality estimates of adult return.  Information gained by monitoring dam removal can be applied to other subbasins, such as the Hood and Sandy subbasins, where dam removal has been proposed.

The Lower Columbia Salmon Recovery and Subbasin plan devoted Chapter 7 to the research, monitoring, and evaluations needs of the plan (LCFRB 2004a).  The biological monitoring and the in-depth monitoring program for juveniles are addressed in this chapter (pages 7.5-7.7).  These biological objectives (Table 1) are similar to the objectives in the RM&E Management Questions, Information Needs, and Cost Sharing Agencies developed by Bonneville Power Administration (BPA) for Tributary Habitat Status and Trend Monitoring.   Both LCFRB and BPA biological monitoring objectives were developed to assess if population level objectives for viable salmonid populations (VSP) are being met and include abundance, productivity, spatial structure, and diversity (McElhany et al. 2000).
D. Relationships to other projects

Data on the efficacy of instream PTIS technology gathered by this project by comparison to traditional methods of estimating migrant steelhead will serve to strengthen results from other projects that use PTIS technology within the Columbia River Basin (CRB). Many projects within the CRB do not have the opportunity to test efficiencies of their PTIS by direct means for both adult and smolt migrants.  This work will provide evidence on the reliability of PTIS as a tool for measuring migrant salmonids.  This evidence can be incorporated into recommended monitoring techniques for use in the CRB and elsewhere through such programs as PNAMP.  Additionally the project will provide specific data whether removal of Hemlock Dam increases adult steelhead returns to Trout Creek.  These data on dam removal will benefit other projects investigating the possibility of dam removal.
Numerous PTIS have been installed throughout subbasins in the Columbia River Basin.  These systems are being used to collect valuable information on timing of fish movement, survival, and straying.  Because of inadequate testing and lack of sufficient protocols, few to none are being used to produce estimates of adult run size and smolt production.  This proposal takes advantage of the unique juxtaposition of fish sampling gear (and matching funding) that already exist in Trout Creek (i.e., adult trap in ladder of Hemlock Dam; smolt trap in Trout Creek just upstream Hemlock Lake) to test the efficacy and proper operation of a new sampling gear, a PTIS, for substitution or amelioration of existing gear types.  The proposal will address many critical questions, the answers to which will aide current and future efforts in subbasins throughout the Columbia River Basin (Table 1).

Table 1.  Critical information needs addressed by this proposal.  PTIS=PIT-Tag Interrogation System.

______________________________________________________________________________

Upstream movement

1.  How well does a PTIS act as a substitute for an adult trap at Hemlock Dam that catches 100% of adults?

2.  How can a PTIS best be configured and operated to estimate the number of upstream migrating fish?

Downstream movement

1.  Does running a smolt trap for a limited duration in spring adequately estimate the smolt production from Trout Creek?

2.  How can a PTIS best be configured and operated to estimate the number of downstream migrating fish?

3.  Can a PTIS alone be used to estimate the smolt production from a subbasin?

General

1.  What protocols can be developed that will help future use of a PTIS in subbasins throughout the Columbia River Basin?

______________________________________________________________________________

E. Proposal objectives, work elements, methods, and monitoring and evaluation
Objective 1:  Test PTIS efficacy for adult steelhead estimates.  


This objective will compare known numbers of PIT-tagged adult steelhead that are passed at the Hemlock Trap to estimates of PIT-tagged adult steelhead moving upstream past the PTIS (Figure 1).  Estimates of adult passage at the PTIS will be generated following the protocols of Connolly et al. (in press).  Adult steelhead passage estimates from the PTIS will also be compared with Petersen mark-resight estimates (White 1996; Schwarz and Taylor 1998) generated from tagging of adult steelhead with floy tags at Shipherd Falls trap and resighted by snorkel surveys (Rawding and Cochran 2005).
Work Element 1.1: Produce Environmental Compliance Documentation.

Methods: WDFW will obtain the appropriate federal and state permits to trap and tag adult LCR steelhead.

Work Element 1.2: PIT Tags.

Methods: PIT tags will be procured through the BPA distribution system.  

Work Element 1.3: Mark/Tag Animals.


Methods: All adult steelhead captured at Shipherd Falls will be PIT tagged and floy tagged.  Any untagged adult steelhead captured at Hemlock Dam will be PIT tagged and floy tagged with a different color than at Shipherd Falls.

Work Element 1.4: Collect/Generate/Validate Field and Lab Data.

Methods: Data on adult steelhead passage at Shipherd Falls and Hemlock Dam will be collected by WDFW and USGS personnel.  All PIT-tag and fish data will be entered into electronic format, proofed, and corrected.

Work Element 1.5: Submit and Acquire Data.

Methods: All PIT-tag event, recapture, and interrogation data for adult steelhead will be submitted to the PTAGIS database via P3 or MobileMon software.

Work Element 1.6: Analyze/Interpret Data.

Methods: Passage estimates of PIT tagged adult steelhead the passed the PTIS into Trout Creek will be generated following the protocols of Connolly et al. (in press).  Because the number of steelhead in Trout Creek will be known from passage at Hemlock Dam, these estimates can be verified.  Snorkel surveys of the Wind River subbasin for steelhead that will be floy tagged at Shipherd Falls will produce a mark-resight estimate of total adult steelhead in the river and in Trout Creek to determine the proportion of fish tagged at Shipherd Falls that use Trout Creek.  Snorkel survey results from Trout Creek will be compared to the PTIS and with the overall steelhead count.  This method can continue after the removal of Hemlock Dam.

Objective 2.  Test PTIS efficacy for juvenile steelhead estimates.

This objective will compare know numbers of PIT-tagged smolt and parr steelhead that  pass the smolt trap to estimates of PIT-tagged smolt and parr steelhead moving downstream past the PTIS (Figure 1).  Smolt trap estimates will be generated following established mark-recapture protocols (Dempson and Stansbury 1991, Thedinga et al. 1994, Rawding and Cochran 2005).  Estimates of smolt and parr passage at the PTIS will be generated following the protocols of Connolly et al. (in press).  

Work Element 2.1: Produce Environmental Compliance Documentation.

Methods: WDFW will obtain the appropriate federal and state permits to trap and tag smolt and parr LCR steelhead in the Trout Creek smolt trap.  USGS will obtain the appropriate federal and state permits to electrofish for juvenile LCR steelhead in the Trout Creek watershed. 

Work Element 2.2: PIT Tags.

Methods: PIT tags will be procured through the BPA distribution system.  

Work Element 2.3: Mark/Tag Animals.

Methods: Smolt and parr steelhead collected at the smolt trap will be PIT-tagged.  Additional parr steelhead will be collected throughout the Trout Creek watershed by electrofishing and then PIT tagged.  These fish will supplement the numbers of PIT-tagged fish from the smolt trap. 
Work Element 2.4: Collect/Generate/Validate Field and Lab Data.

Methods: Data on juvenile steelhead sampled at the smolt trap or by electrofishing will be collected by WDFW and USGS personnel.  All PIT-tag and fish data will be entered into electronic format, proofed, and corrected.

Work Element 2.5: Submit and Acquire Data.

Methods: All PIT-tag event, recapture, and interrogation data for smolt and parr steelhead will be submitted to the PTAGIS database via P3 or MobileMon software.

Work Element 2.6: Analyze/Interpret Data.

Methods: Estimates of steelhead smolt and parr passage at the Trout Creek smolt trap will be produced following established mark-recapture protocols (Dempson and Stansbury 1991, Thedinga et al. 1994, Rawding and Cochran 2005).  Estimates of PIT-tagged steelhead smolt and parr that passed the PTIS will be produced following protocols outlined in Connolly et al (in press) compared with the known number of PIT-tagged smolts that were tagged and released at the smolt trap to evaluate efficiency of the PTIS system.  
Objective 3.  Compare estimates and recommend protocols.
Work Element 3.1: Produce/Submit Scientific Findings Report.

Methods: A scientific findings report will be produced that evaluates the performance of the PTIS against traditional methods (adult trapping, mark-resight, and smolt trapping) of estimating populations of steelhead adult spawners and juvenile migrants.  Recommendations will be produced on the use of the PTIS for counting adult steelhead returns to Trout Creek following removal of Hemlock Dam.  Recommendations will be made on uses of PTIS and technology for monitoring of juvenile populations and movements. 


F. Facilities and equipment 
The USGS’s Columbia River Research Laboratory near Cook, WA, and WDFW’s stations at Vancouver and near Stabler, WA have existing office facilities and much of the equipment needed to conduct the proposed project.  In combination with the personnel that will be hired, these offices offer veteran professionals and modern office equipment (computers with latest software and internet connections, copiers, FAX machines, phones), vehicles appropriate for highways and field work, and sampling equipment (late-model backpack electrofishers, fish workup equipment, and hand held PIT tag readers) to ensure that the highest quality professional research can be conducted.  Personnel with both USGS and WDFW have been involved in numerous PIT-tagging studies and are familiar with the equipment, software, and PTAGIS database functions. 
Fish ladders and traps at Shipherd Falls and Hemlock Dam are maintained and operated by WDFW for trapping upstream migrating adult fish.  For juvenile trapping, a trap is located on Trout Creek at rkm 3.0 just above Hemlock Lake.  Pick-up trucks are used to access trap sites and transport fish upstream for trap efficiency tests.  Computer with Microsoft Office software is required for coordination (email), database management, analysis, and report writing.
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Fish Biologist--Research, Oregon Dept. Fish & Wildlife, Columbia River Research, Clackamas, OR.

1985-1987
Fish Biologist, Beak Consultants Inc., Portland, OR.

1984-1985
Fishery Biologist, U.S. Fish and Wildlife Service, National Fisheries Research Center, Columbia River Field Station, Cook, WA. 

1983
Fish Habitat Surveyor, Idaho Transportation Dept., Coeur d’Alene, ID.

Education:


School





    Degree and Date Received
Oregon State University, Corvallis

    Ph.D.  Fisheries Science, 1996

University of Idaho, Moscow


    M.S.   Zoology, 1983

Centre College of Kentucky, Danville

    B.S.    Biology, 1977

Expertise:  The primary areas of my expertise include stream fish ecology and population dynamics.  I have contributed to numerous studies involving anadromous and resident salmonids as well as non-salmonids of the Pacific Northwest.

Publications and Reports (five most relevant)

Connolly, P.J., I.G. Jezorek, and E.F. Prentice.  2005.  Development and use of in-stream PIT-tag detection systems to assess movement behavior of fish in tributaries of the Columbia River Basin, USA.  Proceedings of the Measuring Behavior 2005 Conference.  Hosted by Noldus Information Technology in Wageningen, Netherlands, September 2005.
Gresswell, R.L., and P.J. Connolly.  2005. Geo-referenced database for coastal cutthroat trout Oncorhynchus clarki clarki of Washington and Oregon. U.S. Geological Survey. A web-based product: http://ocid.nacse.org/nbii/cutbib/index.php
Connolly, P.J., and J.H. Petersen.  2003.  Bigger is not always better for overwintering young-of-year steelhead.  Trans. of the American Fisheries Society 131:262-274.
Connolly, P.J., and B. Bair.  2002.  Watershed restoration for anadromous rainbow trout in Washington's Wind River, USA.  Pages 194-208 in Central Fisheries Board of Ireland.  Proceedings of the 13th International Salmonid Habitat Enhancement Workshop.  ISSN 1649-256X, Dublin, Ireland.
Connolly, P.J., and J.D. Hall.  1999.  Biomass of coastal cutthroat trout in unlogged and previously clear-cut basins in the central Coast Range of Oregon.  Trans. of the American Fisheries Society 128:890-899.

Resume for:  Daniel J. Rawding

Experience
1995-Present
Natural Resource Scientist, Washington Department of Fish and Wildlife, White Salmon, WA.

Current Responsibilities:. Lead agency scientist for salmon and steelhead population monitoring and salmon recovery in the Lower Columbia River.  Responsible for evaluation and development of population monitoring programs for salmon and steelhead, fisheries and hatchery risk assessments, application of EDT for salmon recovery, and representing WDFW on NOAA-Fisheries and USFWS technical recovery teams for salmon, steelhead, and bull trout.

1982-86,89-94
District Fish Biologist, Washington Department of Fish and Wildlife, Region 5, Vancouver, WA.

1986-1988
Fish Biologist, U.S. Army Corps of Engineers, Cascade Locks, OR.

1982-1984
Fishing Guide, Royal Coachman Lodge, Dillingham AK.

1984,81
Fisheries Technician, Washington Department of Natural Resources, Fish Program, Forks, WA, and U.S. Forest Service, Tongass National Forest, Sitka, AK.

Education:
School





Degree and Date Received

University of Washington, Seattle

B.S.  Fishery Science, 1982

Selected Publications:

Rawding. D. and P.C. Cochran. 2005.  Wind River Winter and Summer Steelhead Adult and Smolt Population Estimates from Trapping Data, 2000 – 2004.  Report to Bonneville Power Administration, Contract # 199801900, 33 electronic pages.

Rawding, D., C. Cochran, R. French, and E Olsen.  2005.  Winter Steelhead Population Estimates at Bonneville Dam, 1992-2005, a Bayesian Analysis.  WDFW, Region 5 Fish Program.  Vancouver, WA.  

Rawding, D. 2004.  Comparisons of potential increases in Wind River summer steelhead performance from the proposed removal of Hemlock Dam on Trout Creek using the Ecosystem Diagnosis and Treatment Model and an empirical approach.  Washington Department of Fish and Wildlife.  Olympia, WA. 23pp.

Rawding, D. 2004.  Comparison of Spawner-Recruit Data with Estimates of Ecosystem Diagnosis and Treatment (EDT) Spawner-Recruit Performance.  Washington Department of Fish and Wildlife.  Olympia, WA

McElhaney, P., T. Backman, C. Busack, S. Heppell, S. Kolmes, A. Maule, J. Meyers, D, Rawding, D. Shively, A. Steel, C. Steward, and T. Whitesel.  2003.  Interim report on viability criteria for Willamette and Lower Columbia Basin Pacific Salmonids.  NOAA-Fisheries. Northwest Fisheries Science Center.  Seattle, WA.

Resume for: Ian G. Jezorek

Experience:
2/97-Present.   
Fishery Biologist,  U.S. Geological Survey, Biological Resources  

                             
Division, Columbia River Research Lab, Cook, WA    

5/96-1/97.  
Biologist 1, Johnson Controls World Services Inc.  Stationed at Columbia River Research Lab, Cook, WA. 

3/95-11/95.  
Biological Aid, Oregon Department of Fish and Wildlife, The Dalles, OR.

5/94-11/94.  
Fisheries Technician, USDA Forest Service, Prineville OR.

1/93-9/93.  
Biological Aid, Idaho Department of Fish and Game, Lewiston, ID.

5/92-8/92.  
Biological Aid GS-3, USDA Forest Service, Southeast Forest Experiment     Station, Virginia Tech, Blacksburg, VA.

5/91-12/91.  
Fisheries Technician, Virginia Polytechnic Institute and State University, Blacksburg, VA.

Education:

      School

Degree and Date Received

Virginia Polytechnic Institute and State University         B.S. Fisheries Science, 1992

Expertise:  My area of expertise is in sampling of small stream and river environments with an emphasis on salmonids.  I have much experience with snorkeling, electrofishing, and numerous types of habitat surveying.  I have experience PIT tagging and radio tagging and construction and operation of instream PIT-tag interrogation systems.  My training includes First Aid CPR,  Principles and Techniques of Electrofishing,  Motorboat Operator Certification, and USGS Supervisory Course.  
Publications and Reports

Jezorek, I. G., P. J. Connolly, and C. S. Munz.  Ecological Interactions Between Hatchery and Wild Fish in the Wind River, WA.  Report on Activities in 2004 and 2005.  Agreement number 132314N001, Prepared for:  U.S. Fish and Wildlife Service, Lower Columbia River Fish Health Center, Willard, WA. 

Connolly, P. J. and I. G. Jezorek.  2006.  Wind River Watershed Restoration.  Annual Report for 2003.  Project number 1998-019-01, Prepared for: Bonneville Power Administration, Portland, OR. 

Connolly, P. J., I. G. Jezorek, and E. F. Prentice.  2005.  Development and use of in-stream PIT-tag detection systems to assess movement behavior of fish in tributaries of the Columbia River Basin, USA.  in Proceedings of the Measuring Behavior 2005, 5th International Conference on Methods and Techniques in Behavioral Research (Wageningen, The Netherlands, 30 August – 2 September 2005).  Edited by L. P. J. J. Noldus, F. Grieco, L. W. S. Loijens and P. H. Zimmerman.  Wageningen: Noldus Information Technology.

Jezorek, I. G. and J. H. Petersen.  2005.  Monitoring and assessment of juvenile steelhead on Toppenish National Wildlife Refuge.  Annual Report for 2003. Prepared for:  U. S. Fish and Wildlife Service, Mid-Columbia River National Wildlife Refuge Complex, Pasco, WA.

Jezorek, I. G., and P. J. Connolly.  2003.  Instream PIT-Tag Detection System. Pages B1-B20 in P. J. Connolly, editor.  Assess Current and Potential Salmonid Production in Rattlesnake Creek Associated with Restoration Efforts.  Annual Report for 2002, Project number 2001-025-00, Prepared for: Bonneville Power Administration, Portland, Oregon.
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Figure 1.  Map of the Wind River subbasin showing the location of the Shipherd Falls adult trap, Hemlock Dam and adult trap, the Trout Creek molt rap and the Trout Creek instream PIT-tag Interrogation System (PTIS). 
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